Novel pathway of endothelin-1 and reactive oxygen species in coronary vasospasm with endothelial dysfunction.
The role of endothelial dysfunction in coronary vasospasm is controversial. We hypothesized that reactive oxygen species (ROS) and endothelin-1 (ET-1) are plausible candidates as the mediator of vasospasm is linked to endothelial dysfunction. In a pig model with repetitive endothelial injury in coronary arteries, intracoronary administration of serotonin induced a vasospasm at the endothelial injury site. The level of endothelin-converting enzyme was upregulated at that site where, upon exposure to serotonin, there were also increases in p47(phox), ROS, and ET-1 fluorescence intensities, and myosin light chain phosphorylation and RhoA activation were detected. The nicotinamide adenine dinucleotide phosphate oxidase inhibitor, apocynin, had the effect of extinguishing not only ROS but also the appearance of ET-1. The chronic blockade of endothelin type-A receptor prevented a serotonin-triggered vasospasm along with the inhibition of ROS generation and myosin light chain phosphorylation. Under the coronary artery endothelial dysfunction, ET-1 is essential for an ROS-dependent coronary vasospasm. Our findings suggest that endothelial dysfunction plays a critical role in clinically defined human Prinzmetal angina.